Building off of work conducted as part of the OSAMP, DWBI made it a priority early in the project planning process to work with the commercial fishing industry, including recreational charter and party boat industries, to better understand potential impacts, minimize impacts, and develop mitigation measures. Starting in 2012, the DWBI team designed and initiated an outreach, impact minimization, and mitigation effort, the implementation of which is ongoing. Highlights of this effort include the following:
• Open meetings with the fishing community • Meetings with the CRMC Fisheries Advisory Board (FAB)
• Meeting with individual fishing groups to discuss ways to avoid and minimize impact • Establishment of fisheries and science liaisons • An outreach and engagement process to inventory and evaluate potential fishery and fishing impacts • Long-term collaborative groundfish and lobster studies with fishermen before, during, and after wind farm construction • Development of a unique mitigation framework to address potential impacts • A mitigation package that includes an innovative marketing campaign to promote charter and party boat fishing in Rhode Island and funding of an Executive Director of the Commercial Fisheries Center of Rhode Island • A process to compensate fishermen impacted by closure of an area during foundation installation This paper summarizes the fisheries outreach program and highlights strategies that were effective in minimizing conflict and establishing a collaborative relationship between DWBI and Rhode Island commercial and recreational fishing communities. As DWBI completes the BIWF construction and moves into the operations phase, lessons learned from the BIWF engagement model, mitigation framework, and collaborative data collection will be helpful to inform future offshore wind developments in the United States.
INTRODUCTION
Estimates of potential energy production from offshore wind in the United States indicate that more than 1,000 gigawatts (GW) are available from Virginia to Maine (NREL 2010) . To tap this potential and meet growing demand in the United States for new sources of renewable energy, offshore wind energy development is now underway along the Atlantic coast. In August 2015, Deepwater Wind Block Island, LLC (DWBI), began construction on the Block Island Wind Farm (BIWF), America's first offshore wind project. The BIWF is located in Rhode Island waters approximately three miles southeast of Block Island. Construction of the BIWF is scheduled to be finalized in 2016 and the wind farm is expected to come online by the end of 2016.
The BIWF is a demonstration-scale project that precedes other planned offshore wind energy development along the outer continental shelf of the Atlantic coast. In southern New England, the federal Bureau of Ocean Energy Management (BOEM) has awarded four offshore renewable energy leases in BOEM-defined Wind Energy Areas (WEAs) located approximately 15 miles southwest of the BIWF. Two of these leases have been awarded to Deepwater Wind, LLC. The third is currently owned by Danish Oil and Natural Gas (DONG) and the fourth by Offshore MW, LLC. All of these projects are in the early stages of development and may benefit from the lessons learned at the BIWF.
With the growth of the offshore wind energy industry off the coast of southern New England, there are inherent tensions with the long-established commercial fishing industry. Because both industries rely on use of and access to ocean space and resources, effectively addressing their potential interactions is imperative to both fostering the offshore wind energy industry and continuing to sustain viable commercial fisheries.
This paper summarizes the BIWF fisheries outreach program and highlights strategies that were effective in minimizing conflict and establishing collaboration between DWBI and Rhode Island commercial and recreational fishing communities. In addition, this paper describes and provides insights on the process DWBI used to apply best practices in marine management and stakeholder engagement to address concerns and issues between offshore development and commercial fishing. This paper is organized into the following five sections:
I. PLANNING CONTEXT AND DEVELOPMENT OF A DEMONSTRATION-SCALE PROJECT Presents a short summary of the government-led planning efforts prior to project inception that set an important context for DWBI's efforts to engage the commercial fishing industry.
II. REVIEW OF POTENTIAL IMPACTS TO FISH RESOURCES AND FISHERIES
Presents a review of pertinent literature on the potential impacts and effects of offshore wind energy on commercial fishing uses and related marine resource conditions to better understand the context of potential interactions between the offshore wind and fishing industries.
III. STRATEGY, APPROACH, AND ENGAGEMENT TO UNDERSTAND FISHERY IMPACTS
Outlines the strategy and approach undertaken by the DWBI team to address commercial fishing interests during the development and construction phases.
IV. BIWF FISHERIES MITIGATION PLAN
Summarizes the tools and best practices that formed the basis of reaching agreement between the BIWF and the commercial and recreational fishing industries, with a focus on DWBI's development of a mitigation framework and employment of fisheries mitigation measures and particular emphasis on collaborative fisheries monitoring and impact assessment.
V. APPLICATIONS TO FUTURE OFFSHORE WIND FARM DEVELOPMENT
Describes how lessons learned from the BIWF can be applied to future commercial-scale wind energy developments.
I. PLANNING CONTEXT AND DEVELOPMENT OF A DEMONSTRATION-SCALE PROJECT
The BIWF resulted from a series of important actions taken by the Rhode Island government to promote the development of utility-scale renewable energy projects generally, and offshore wind specifically. As a demonstration project, the BIWF has given both government and industry the opportunity to seek answers to the question, "How can we effectively plan, design, permit, and construct an offshore wind energy project on a pilotscale in order to apply key lessons to future commercial scale projects?" Within this construct, the BIWF's approach to addressing fisheries interactions offers considerable insight.
ADDRESSING FISHERIES INTERACTIONS IN A COMPREHENSIVE MARINE SPATIAL PLANNING PROCESS
With the goal of planning comprehensively for ocean uses, including offshore energy facilities, the CRMC conducted considerable outreach during the development of the OSAMP. Stakeholders included commercial and recreational fishing interests, the Narragansett Indian Tribe, marine and fisheries scientists, and other ocean users. The OSAMP was finalized in 2010 and adopted into law by the Rhode Island legislature. Many stakeholders initially expressed concern over the prospect of an offshore wind energy project. The marine spatial planning process addressed this by using best available information about potential use conflicts and resource impacts to identify the most suitable area in the OSAMP boundary to designate as a Renewable Energy Zone (REZ). Given the importance of commercial and recreational fishing and the potential for interactions with offshore wind, there was extensive engagement of fishing interests to obtain their expert knowledge and input. This included assembling spatial data on commercial fishing activities through participatory mapping techniques (CRMC 2010) . With spatial information on fishing, other uses, and natural resources, the OSAMP process ultimately identified a REZ off the coast of Block Island as the most suitable area for offshore wind.
In addition to the spatial designation of the REZ, the OSAMP includes specific regulatory requirements for "Large-scale Offshore Developments" with the potential to impact fisheries and fishing industries (OSAMP 2010 
II. REVIEW OF POTENTIAL IMPACTS TO FISH RESOURCES AND FISHERIES
The development of offshore wind energy has the potential to impact 1) fish and their marine habitats and 2) the commercial and recreational fishing industries that depend on these resources. Although some studies have investigated impacts during the construction and operations phases of offshore wind energy projects in Europe, the body of scientific research is limited, particularly in the United States. A review of the literature found only 11 studies (none of which were completed in the United States) that performed some form of monitoring on the impacts of offshore wind energy projects to fish and fisheries, which highlights the need to fill an important science and management gap. In this section we summarize relevant findings from the existing literature.
POTENTIAL IMPACTS ON FISH AND MARINE RESOURCES
Although the impacts of construction and operations of offshore wind energy projects to fish and marine resources have not been directly studied in the United States, this paper summarizes potential effects based on a review of technical reports, peer-reviewed articles, publications of United States federal agencies, and environmental assessment documentation. Impacts on fish and marine life from offshore wind energy have been attributed to the effects of sound, vibration, electromagnetic fields, alteration and changes in habitat composition, and changes in fishing practices (Michel et al. 2007 ). Taken individually, the effects of construction activity and operations may have specific observed positive or negative ecological outcomes, but collectively, the overall impact has been described as minimal, with some claiming slightly net positive results (Bergström et al. 2013 , Lindeboom et al. 2011 , Hoth et al. 2011 , Reubens et al. 2014 , Lange et al. 2010 ).
SOUND AND VIBRATION
The sound and vibration generated from pile driving during wind turbine foundation installation may temporarily cause direct, negative behavioral and physiological responses in certain species (Normandeau 2012). High sound pressure levels from pile driving may deter fish from breeding or spawning sites, and have been shown to trigger behavioral responses, such as changes in swimming speed or direction, in sole and cod (Mueller-Blenkle et al. 2010) . However, pile driving may only be a factor at short ranges and in high wind conditions (Wahlberg and Westerberg 2005) , and little is known about the exact, direct effects (Popper and Hastings 2009) . During normal operations and maintenance, it is unclear whether the sound generated has ongoing biologically significant effects (Gill et al. 2012) .
ELECTROMAGNETIC FIELDS
Electricity from offshore wind generation sites is transmitted to shore via submarine seafloor cables, which produce electromagnetic fields (EMF). There is evidence that some species utilize the earth's naturally occurring EMF for orientation and migration (Gill et al. 2014) . EMF can play a role in some species' foraging behavior, and elasmobranchs (e.g., sharks, rays, skates) are particularly sensitive to its presence (Michel et al. 2007 , Gill et al. 2014 ). There is not sufficient evidence that EMF from offshore wind generation sites during normal operations has the potential for persistent direct effects on marine species (Gill et al. 2014 ). In addition, research has shown that the high voltage direct current (HVDC) used in offshore wind energy transmission, unlike alternating current, does not create electromagnetic fields that present issues to marine life. Migration and navigation of fish, such as salmon, and marine mammals have been shown to be unaffected by in the presence of HVDC cables and fields (Walker 2001) .
HABITAT ALTERATIONS
The habitat and ecosystem in and around offshore wind farms may be temporarily altered by the installation of infrastructure. Depending on sediment types and construction methods, there is a possibility of increased turbidity during installation of turbine foundations and trenching for submarine cables, which may temporarily disturb marine species, particularly benthic species (Michel et al. 2007 , Lange et al. 2010 , Rein et al. 2013 . Temporary, direct impacts to benthic species may occur when construction equipment, such as jack-up-rigs or anchoring tackle from support vessels, make contact with the seafloor (Kaplan 2011) . Post-construction, if suspended sediments are redeposited, turbidity reduced, and the habitat remains suitable, marine species may return to the impacted area (Michel et al. 2007 ).
Alterations in currents around installed infrastructure may lead to localized, persistent changes in sediment composition and grain size (Lange et al. 2010) . Scouring, the removal of granular seabed material by hydrodynamic forces, has been addressed around monopile foundations in order to limit amounts of erosion (Langhamer 2012) . Materials used to attenuate scouring effects include gravel and boulders, and the placement of this material may lead to potential indirect and persistent benefits to fishery and marine resources in the creation of new habitat (Hoth et al. 2011) . Increased hard vertical substrate may provide habitat for a variety of colonizing organisms, which settle in succession beginning with diatoms and filamentous algae, followed by barnacles and a more diverse community (Langhamer 2012) . Similar assemblages have been observed on offshore oil platforms and artificial reefs (Michel et al. 2007 , Rein et al. 2013 , which have the potential to attract species that may utilize structures for foraging and predator avoidance (Lindeboom et al. 2011) . Structures can also increase habitat heterogeneity, leading to higher species diversity and short-term increases in abundance (Leonhard et al. 2011) . Even in the relatively small footprint of monopile foundations and scour protection, benthic habitat can be permanently altered (Kaplan 2011) .
FISHERIES MANAGEMENT
Fishery resources may be affected by management regimes altered in and around offshore wind farms; however, the United States Coast Guard has stated that it does not intend to impose restrictions on fishing. In cases where fishing access in or around a wind farm is limited, and fish utilize the wind farm area for refuge, fishing pressure on target species may be reduced (Michel et al. 2007 ). With increased habitat and reduced fishing pressure there is evidence of population spill-over into surrounding waters (Punt et al. 2009 , Langhamer 2012 ).
In sum, construction and operation of offshore wind energy may have direct and indirect ecological effects on fishery and marine resources. Direct and indirect outcomes are defined by National Environmental Policy Act (NEPA) guidance as either caused by the action and occurring at the same time and place, or caused by the action and are later in time and removed in distance, though still foreseeable, respectively (NEPA 2011). There may be positive and negative, as well as temporary and long-term, ecological impacts associated with particular aspects of this power generation sector, though there is consensus in the literature that minimal overall effects or impacts are likely to occur.
POTENTIAL IMPACTS ON COMMERCIAL AND RECREATIONAL FISHING INDUSTRIES
Offshore energy development may interact with other ocean user groups, including commercial marine transportation, recreational boating, conservation interests, and military activity. Potential impacts to commercial and recreational fisheries, the focus of this paper, have not been studied directly in the United States. Based on a review of available literature, including federal publications, peer reviewed articles, project development and permit documentation, and studies primarily from Europe examining other ocean energy activities, the main user interactions identified include changes to species abundance and distribution during and after construction, loss of access to fishing grounds, navigation hazards, and loss or damage of gear (Ecology and Environment 2014). These interactions may result in direct or indirect outcomes with temporary or permanent effects on fisheries. Factors such as size and spacing of turbines, design of infrastructure, timing of activities, proximity to specific fishery resources, and access management regimes in and around offshore wind farms will determine how the development of this power generation sector may positively or negatively impact the commercial and recreational fishing industries (Ecology and Environment 2014).
Security zones established around active construction areas may temporarily limit or eliminate access for fishermen (Michel et al. 2007, Ecology and Environment 2014) . Fishermen may experience a loss of access to fishing grounds or the need to alter transit routes to or from fishing grounds during this phase. Persistent impacts can arise from hazards to navigation that may result in an increased risk of collision with vessels or with fixed infrastructure (Michel et al. 2007 ).
Other lasting impacts may stem from lost or damaged fishing gear from fouling on installed infrastructure, such as midwater trawls, gill nets, longlines, or fixed gear snagging on turbine foundations (Michel et al. 2007, Ecology and Environment 2014) .
As discussed in the previous section, the introduction of sound and vibration during construction may have temporary, negative behavioral and physiological effects on fishery and marine resources. This, coupled with alterations in habitat and water quality, may cause temporary injury or dispersion to some species, which in turn may affect fishermen. On the other hand, habitat alteration, particularly from artificial reef and aggregation effects around turbine foundations and scouring mitigation, may have a persistent positive outcome for fisheries after construction, such as increased catchability (Michel et al. 2007 , Ecology and Environment 2014 , Wilhelmsson et al. 2006 , Inger et al. 2009 , Lindeboom et al. 2011 , and may be observed within the bounds of a wind farm as well in surrounding waters due to spillover effects (Punt et al. 2009 , Langhamer 2012 . However, the increased catchability of some species due to aggregation effects could result in indirect impacts to fisheries.
OSAMP MANDATE TO ADDRESS POTENTIAL FISHING IMPACTS
The OSAMP identified similar potential offshore wind and commercial fisheries interactions as those outlined in the previous section. For the BIWF, the CRMC mandated that potential impacts to groundfish and lobster (including limited fishing access, potential change in species and community diversity, and sound disturbances) be addressed before they would approve a project under the OSAMP. Based on materials filed by DWBI and documents produced during CRMC review, these impacts are expected to primarily be limited to a three-month closure of the BIWF foundation installation work area to fishing. CRMC approved BIWF's requested closure and process of compensating impacted fishermen to mitigate the impact.
III. STRATEGY, APPROACH, AND ENGAGEMENT TO UNDERSTAND FISHERY IMPACTS
To understand, minimize, and ultimately avoid or mitigate potential impacts to fisheries, DWBI developed a strategy and approach to engaging the fishing industry that employed a number of standard principles and best practices. (Moura et al. 2015) , we distilled four guiding principles, briefly outlined below:
UTILIZING EFFECTIVE STAKEHOLDER ENGAGEMENT AND COMMUNICATION TECHNIQUES AND PRACTICES
• Initiating engagement early in project development • Scheduling meetings at times fishermen are available • Ensuring transparency in the process • Ensuring parties are aware of the decision making process and that information and data are publicly available
VALUING AND UTILIZING TRADITIONAL AND LOCAL EXPERT KNOWLEDGE
• Ensuring equal consideration and application of local expert knowledge to inform project characterization and decision making, including in the design of scientific project studies
USING COLLABORATIVE MONITORING MODELS AND BEST AVAILABLE SCIENCE TO FILL DATA GAPS AND DEVELOP TRUSTED DATA
• Conducting cooperative environmental monitoring with multiple interests: industry, scientists, and developers • Collaboratively identifying and prioritizing data gaps
UNDERSTANDING TRADEOFFS AND MITIGATING IMPACTS ON THOSE MOST AFFECTED
• Evaluating project-related concerns following methods mutually agreed upon by interests that self-identify as impacted by a project or activity • Using effective social science survey methods to gather information on stakeholder opinions and concerns
To date, DWBI has utilized a number of these principles in developing a BIWF engagement strategy to identify effective mitigation measures. This engagement strategy is described below.
FISHING INDUSTRY ENGAGEMENT STRATEGY
DWBI employed a targeted strategy to engage the fishing industry, understand industry concerns, evaluate potential impacts, and develop mitigation measures. This strategy consisted of four components: 1
EARLY CONSULTATION WITH OSAMP HABITAT AND FISHERIES ADVISORY BOARDS
Over a nine-month span (Jan. to Sept. 2012), DWBI met with the Habitat Advisory Board (HAB) and Fisheries Advisory Board (FAB) to scope and discuss ideas for addressing fisheries impacts. The FAB's suggestions included a longterm monitoring program for key Rhode Island groundfish and lobster fisheries to measure potential changes before and after construction and operations of the BIWF.
ESTABLISHMENT OF A BIWF FISHERIES ENGAGEMENT AND SCIENCE TEAM
DWBI established both fisheries engagement and science liaisons, whose cooperation with one another proved to be an important factor in the overall success of the BIWF fishery engagement program.
DWBI employed a respected local fisherman to serve as the Fisheries Liaison, whose role was to contribute to the development and implementation of fishing industry outreach by meeting regularly with industry members, soliciting input and comments on the project, and communicating information bilaterally between the industry and DWBI (information and feedback from local fishermen to DWBI and information regarding the BIWF to local fishermen). The Fisheries Liaison position differed from that of the third-party fisheries liaison, which as stipulated by the OSAMP, served in a similar capacity on behalf of the CRMC during the construction and operations phases of the project (discussed in Section IV).
DWBI also secured third party services 2 through a science liaison, who provided impartial leadership in the design and execution of collaborative fisheries monitoring and research efforts, and contributed generally to the development and implementation of fishing industry outreach.
The integration between the fisheries engagement and science liaisons not only enhanced internal coordination 1 It should be noted that these efforts were carried out in tandem with the regulatory permitting phases of the project and continued up to and through the construction phase of the project (July 2015 to present).
2 SeaPlan senior scientist within the BIWF team, but also enabled more effective collaboration with state and federal fisheries management scientists, academics, and fishing industry representatives in designing and implementing the fisheries monitoring efforts.
INDUSTRY-TO-INDUSTRY ENGAGEMENT AND ROUNDTABLE DISCUSSIONS
The BIWF team designed and executed an outreach plan to identify interests, concerns, and views on the potential impacts of the BIWF on the Rhode Island fishing industry. 
Work with Commercial Fisheries
Center of RI to further develop specific, mutually agreed-upon mitigation measures.
5. Continue discussions between fishing and offshore wind industries to further define and address other potential impacts not identified through this engagement process.
6. Recognize the BIWF project as an opportunity to develop an effective process for these two industries to work together now and in the future. 
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To capitalize on the utility of these engagement efforts, industry roundtable discussions served as supplemental forums for identifying further options to minimize impacts and for defining, developing, and reaching final agreement on a mitigation framework.
DEVELOPMENT OF MITIGATION OPTIONS FRAMEWORK AND PLAN
Building on the shared understanding established to date, the parties were well-positioned to develop a more detailed Fisheries Mitigation Options Framework. DWBI then worked with representatives of different gear types and the Commercial Fisheries Center of Rhode Island (CFCRI), as well the Rhode Island Department of Environmental Management (RIDEM) and the CRMC, to develop projectspecific mitigation measures. DWBI supported these discussions through additional facilitation, research, and fact-finding.
Fishing industry members and government scientists provided technical input into designing specific mitigation actions. For example, the parties developed a detailed collaborative monitoring program to address impacts to American lobster, a measure which had been agreed upon conceptually during 2012 outreach. Significant industry-toindustry facilitation, scientific analysis, and negotiations were required to design a robust monitoring protocol and to launch sampling efforts coincident with seasonally important lobster activity at least two years prior to start of construction.
The overall multi-step outreach and engagement process, outlined in Figure 3 , supported industry-to-industry dialogue and generated information that ultimately enabled the parties to develop a mitigation agreement to address remaining impacts that could not be avoided. In late 2013, the resulting Mitigation Plan was approved by the CRMC and its execution was included as a stipulation of the BIWF CRMC Assent.
IV. BIWF FISHERIES MITIGATION PLAN
The BIWF Fisheries Mitigation Plan is comprised of seven mitigation measures. These are outlined below, along with indications of how each measure reflects the guiding principles referenced in Section III (noted in italics). This section pays particular attention to the collaborative monitoring program, which has been regarded by participants from both industries as a foundational element of the Mitigation Plan.
ONGOING OUTREACH BETWEEN OFFSHORE WIND AND FISHING INDUSTRIES
Following the successful approach to engaging the commercial fishing industry in structured industry-toindustry discussions, this measure continues the ongoing dialogue between the two industries through regularlyscheduled open meetings held in locations close to Rhode Island fishing ports. This measure implements the principle of effective stakeholder engagement and communication.
FUNDING OF A THIRD-PARTY FISHERIES LIAISON
The funding of a third-party fisheries liaison is a requirement in the OSAMP (Sections 560.2.10 and 1160.7.6). The thirdparty fisheries liaison is required to have knowledge and understanding about fisheries, and his or her role is to facilitate direct communication between commercial and recreational fishermen and DWBI. Commercial fishermen have regular contact with and direct access to the fisheries liaison throughout all stages of the project: pre-construction, construction, operations, and decommissioning. This measure implements the principle of effective stakeholder engagement and communication. 
COLLABORATIVE GROUNDFISH AND LOBSTER MONITORING SURVEY
This mitigation measure describes the commitment by the developer to fund over $1.3 million in fisheries impact studies to fill gaps in the understanding of potential impacts of offshore wind construction and operations for two key Rhode Island fisheries: American lobster (Homarus americanus) and groundfish. The two multi-year surveys were designed collaboratively by the BIWF science team and commercial fishermen, with significant input, review, and concurrence by state and federal fisheries authorities to ensure the studies would result in both "trusted" data and robust methods acceptable to state and federal resource managers and the scientific community. The surveys are executed on Rhode Island-based commercial fishing vessels staffed by a combination of fishermen and scientists (Figure 4 ).
Based on early input from the FAB and affirmation through fishing industry outreach, two specific fisheries were selected for impact studies-American lobster and groundfish (or demersal) fisheries-reflecting their importance to the local economy and livelihoods of Rhode Island fishermen. The studies required development of collaborative monitoring protocols for a ventless trap lobster survey and a groundfish survey trawl. Informed by fisheries experts in the region, BIWF's science liaison led the effort to establish the necessary science teams for designing the study programs, and led the subsequent execution of sampling activities in partnership with commercial fishing operations.
Using engagement strategies similar to the outreach process described in Section III, the two respective study design teams consulted with scientists, fishing industry representatives from the two focal sectors, and resource managers to develop the study methodologies. Numerous formal and informal meetings were convened for a variety of purposes, including developing study design options, addressing issues of conflict, obtaining expert knowledge, and ensuring accurate understanding of commercial fishing interests. Formal venues included the offices of DWBI, the CRMC, RIDEM, and the CFCRI. Additional meetings took place in the wheel houses of fishing vessels and at fishing docks. These processes guided the groundfish survey design during the summer of 2012 and the lobster survey design during the winter of 2013.
Obtaining fishing industry input for developing the survey protocols required spending significant time with fishermen to accurately understand individuals' interests and concerns, and to clearly articulate them into the language of scientific inquiries. Applying the fishing industry's expert local knowledge of fisheries and marine environmental conditions was vital to improving sampling procedures and survey design, as well as to the team's capabilities to implement the surveys over long time frames.
The BIWF science team also incorporated agency and academic input and guidance to ensure that study methods were compatible with and complementary to current state and regional fisheries monitoring approaches and employed standardized sampling procedures accepted by government and academic fisheries scientists. Coordinating with state fisheries managers at RIDEM Marine Fisheries and receiving CRMC fisheries expertise were critical in the development of survey protocols.
This collaborative monitoring component of the Mitigation Plan reflects both industry and governmental aspirations of using the BIWF as a demonstration project to apply learning and inquiry to the new and emerging field of offshore renewable energy management. Detailed descriptions of the resulting groundfish and lobster survey protocols can be found in CoastalVision and Seaplan (2012) and CoastalVision and SeaPlan (2013) , respectively, and summary descriptions of the studies are provided in Figure 5 . This measure implements the principles of effective stakeholder engagement and communication, valuing and utilizing traditional and local expert knowledge, and using collaborative monitoring models and best available science to fill data gaps and develop high quality and trusted data.
LOCAL HIRING
DWBI committed to hiring local fisherman to fill positions suitable to their qualifications to the greatest extent possible during construction of the project. In addition, DWBI supports a number of fishing operations that are involved in the collaborative fisheries monitoring programs. This measure implements the principle of understanding tradeoffs and mitigating impacts on those most affected. 
FUNDING OF AN EXECUTIVE DIRECTOR OF CFCRI TO PROVIDE INDUSTRY CAPACITY AND REPRESENTATION
Based on recommendations from the industry outreach process, DWBI's funding of an Executive Director of CFCRI has been a key aspect in building a trusted partnership between the two industries. 
GROUNDFISH MONITORING SURVEY
This study consists of a multi-year trawl survey to characterize possible effects of the construction and operation of the BIWF on demersal fisheries. This cooperative monitoring program is carried out in partnership with the F/V Virginia Marise led by Captain Rodman Sykes. The survey has involved sampling on a monthly basis from September 2012 through June 2015 before construction was initiated, one year during bottom-disturbing construction activities (July 2015 through June 2016), and two years after construction (July 2016 through July 2018). The survey is structured with a before, after, control, impact design (BACI).
AMERICAN LOBSTER VENTLESS TRAP SURVEY
This study consists of a multi-year program to characterize possible effects of the construction and operation of the BIWF on American lobster. The survey similarly follows a BACI study design for direct physical disturbance effects, and a before/after study design for indirect noise effects at two distance intervals (0.2 km and 2 km Nearfield) from the BIWF wind turbine array construction impact area and at two Farfield Reference Areas for six months each of two years before and one year after construction. The study also consists of a single year control/impact study, implemented for six months during the year of construction, to characterize changes in local lobster abundance at two distance intervals from the construction area and at two Farfield Reference areas. The survey will also map spatially explicit lobster abundance and distribution for each year of the study within the three distance intervals surveyed (0.2 km, 2 km and the Farfield areas at 22 km from the construction impact area). Figure 5 . Overview of BIWF groundfish and lobster studies.
OVERVIEW OF DESIGN FOR BIWF GROUNDFISH AND AMERICAN LOBSTER VENTLESS TRAP SURVEYS

V. APPLICATIONS TO FUTURE OFFSHORE WIND FARM DEVELOPMENT
As America's first offshore wind farm, the BIWF has represented an important milestone for advancing offshore renewable energy. The outreach, communication, and engagement approaches; mitigation framework; and mitigation measures developed for this pilot project have helped to increase the level of cooperation between an emerging offshore wind industry and traditional commercial and recreational fishing industries.
While the OSAMP process established important underpinnings for applying best practices in marine ecosystem management, in 2012-prior to initiation of the BIWF's industry-to-industry engagement efforts-members of the Rhode Island fishing community had voiced concerns with regards to the pilot project moving forward. However, after nearly two years of work invested by members of these two industries to better understand project concerns, impacts, and options for mitigation, DWBI and fishing industry interests reached agreement. The process to reach an agreement as described in this paper helped establish trust and built the necessary social capital for members of these two industries to work together effectively. During the CRMC permit review hearings held in 2014, multiple members of the fishing industry testified in support of the BIWF and recommended that it be granted the requisite state approvals, which demonstrates the merit of the project as a model for future offshore developments.
In July 2015, the collaborative monitoring program hit an important project milestone by completing baseline preconstruction monitoring for the groundfish and lobster surveys, which have been conducted in cooperation with Rhode Island commercial fishermen. In July 2015, the 35 th monthly groundfish trawl survey-which is conducted one day per month for every month of the year-was completed, and in May 2015, the lobster survey-which is conducted monthly for six months out of the year-entered its third year of surveying. Collaborative data ventures and partnerships may be the most effective means of developing the trusted data necessary to understanding the interactions between industries and the impacts on the ecosystem resources. These studies will help both industries understand the potential positive, negative, or neutral impacts of offshore wind on important fisheries and will help inform future efforts to develop larger-scale projects off the coasts of Massachusetts and Rhode Island, which in early 2016 are in the pre-development phases.
In addition to collaborative data ventures between industries and government, a key lesson learned from the BIWF has been the utility of effective industry-to-industry dialogue within the context of a well-constructed management structure (e.g., FAB), as established by the OSAMP. The industry-to-industry roundtables served as an effective vehicle for clarifying respective needs and concerns and identifying ways to minimize conflict, mitigate impacts, and generate options for mutually beneficial cooperation.
As the BIWF finalizes construction in 2016 and transitions into the operations phase, the results of the mitigation measures now being implemented and data from the collaborative studies will be helpful toward improving state and federal ocean management activities and informing future offshore wind developments.
